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Yes, there were a lot of interesting observations and even general concepts, but a push was needed or a jump of some kind to give rise to numerous, significant, and continuous developments in a new consistent field.
Once, Mark Twain said: "How lucky Adam was. He knew when he said a good thing, nobody had said it before." This is true for science too.
It seems that such a jump (called the concept of the yield stress) was given by E. Bingham. It happened a century ago and-quite conventionally-it is thought as the birthday of rheology.
The frequency of using of "yield stress" and/or viscoplasticity is quite comparable with such fundamental terms as viscosity and elasticity. Thousands of publications concerned yielding of various materials for this century and the flood of studies related to this concept does not dry out, meaning that Bingham's concept continues to live and be in demand.
Meanwhile, one concept (yielding) was not enough for creating a new science. So, further steps were needed and they have been made. The second fundamental concept was time effects, 2 either as thixotropy or visco-elasticity. And finally, the concept of finite deformations and non-linearity 3 finalized the main structure components of rheology. Now, the concept of yielding should be considered in the frames of the more general theoretical structures and included as a part of the other basic ideas making up the body of modern rheology.
Indeed, recent years have brought new results, novel ideas, and doubts. Is there "the" yield stress or something different? "The yield stress myth?" 4 or reality. All rheologists repeat as an incantation that "everything flows" (παντα ρει), but since the discovery of "viscosity bifurcation" 5 15 years ago, most people now consider that the yield stress marks a limit between the existence of steady-state flows-above the yield stress-and the observation of continuously slowed down flows. The statement "continuum mechanics is the ground for rheology" is cited in many textbooks, but the complex physical structure leading to the existence of most yield stress fluids also needs to be described and taken into account, since microstructural heterogeneities may make standard local descriptions inoperative. 6 Concerning the definition of the yield stress, two situations have to be distinguished, since it either marks a transition from a liquid to a solid state or a transition from a solid to a liquid state. From the viscosity bifurcation concept, things now seem rather clear for the liquid to solid transition, although concluding that a flow is "steady" or "continuously slowed down" relies on an observation in a finite time; if this time of observation is large enough for any studied stress, an unambiguous jump takes place with drop in the terminal viscosity by several orders of magnitude at a definite-yield-stress.
A non-negligible ambiguity remains when studying the yield stress related to the long-term durability of the structure providing the solid-like behavior. The effect of the "life-time" processing the rupture is well known for many solid materials as well as for the multi-cycle loading of rubbers. This is also true to the solid-to-liquid transition at yielding. In this case, one should treat the behavior of a medium at yielding not in terms of the critical "yield" stress but as the dependence of the lifetime on the applied stress without any "critical" point. Surely, this case is directly related to understanding the yielding as a thixotropic phenomenon described by the rate equation including terms which present kinetic processes of destroying and restoration of the inherent structure of the matter.
So, we can see that nature is richer for effects than described by the known Bingham equations of visco-plastic behavior and a lot of intermediate situations make the reality more interesting for study than simple mathematical models predict.
We suppose that all said above is sufficient to relate the centenary of rheology with Bingham's first paper. Noting this event, we tried to collect reviews, opinions, and research results of the most authoritative experts currently working in the fields of visco-plastic media. Their attitude to the problem under discussion can be different and even contradictory, and this is especially interesting and useful in search of answers which might be ambiguous. Their papers cover in particular the most up-to-date topics in the field: role of elasticity, wall slip, creep flows, and numerical modelling.
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